Emergence of a new mutation and its accumulation in the topoisomerase IV gene confers high levels of resistance to fluoroquinolones in Escherichia coli isolates.
Mutations in DNA gyrase and topoisomerase IV genes are the main mechanisms of resistance to quinolones. In this study, we determined mutations in gyrA, gyrB, parC and parE among 57 ciprofloxacin-resistant Escherichia coli isolates from a South Korean hospital and analysed the relationship between the minimal inhibitory concentrations (MICs) of fluoroquinolones and mutations in the topoisomerase IV gene. All ciprofloxacin-resistant E. coli isolates carried double mutations in gyrA and at least a single mutation in parC; some isolates also carried a single mutation in parE. The most common mutations were S83L and D87N in gyrA, S80I in parC and S458A in parE, which accounted for 25% of isolates. Single mutations in parE at L445I, S458P and S458W were identified for the first time. Double mutations in parC and a combination of single mutations in parC and parE significantly increased the MIC values of fluoroquinolones. In vitro induction of resistance to ciprofloxacin showed that double mutations in gyrA were a prerequisite to conferring a resistant phenotype to fluoroquinolones, and an additional mutation in the topoisomerase IV gene increased the MIC values of ciprofloxacin. In conclusion, emergence of a new mutation in parC and parE and its accumulation induces high levels of resistance to fluoroquinolones in E. coli.